Background: Tertiary students are at risk of acquiring infectious diseases during overseas travel as they visit lowincome countries, have low perceptions of risk and are unlikely to access travel health advice. Some will visit friends and relatives abroad, a group identified as disproportionately affected by imported infections. There is no national student travel health policy in NZ. This study aimed to explore travel health training of university-based health providers; academics' practices and perceptions of travel health; reasons for travel and countries visited by NZ university students, their travel health uptake and factors affecting decision making about this. Methods: A cross-sectional study consisting of surveys sent in 2014 to university clinics, senior academics and students. Results: Surveys were completed by 251 respondents. Three of nine clinicians had only undertaken a short course in travel health. Competing resources and time constraints in health clinics were amongst the barriers to providing optimal services. Of the senior academics, only 14% were able to confirm their university collaborated with health clinics. Sixty seven percent of students were unaware that clinics provided travel health services and 19% had or intended to seek professional travel health advice. Conclusions: A national policy is warranted involving all stakeholders, utilizing innovative technologies to increase uptake of student travel health services.
Introduction
International travel is increasingly popular amongst New Zealanders. In 2014 there were an estimated 2.3 million short term trips made by its residents, almost one third more than the 1.7 million made in 2004. 1 Just under half (48%) of trips were to Australia. Other destinations included the USA (7%), Fiji (6%), the UK (4%), the People's Republic of China (3%), the Cook Islands (3%), Samoa (2%), Thailand (2%) and India (2%). 1 The most common reason for travel was for holidays (41% of trips) followed by visits to friends and relatives (VFRs) (37%). Although many people return from international travel in good health, some acquire infections abroad which they import when they return home. It is difficult to accurately estimate the incidence of imported infections, as not all individuals seek medical care. Furthermore, recent international travel details are not routinely collected on infectious disease report forms. 2, 3 One source of information about imported infections comes from the sentinel surveillance database GeoSentinel, an international network of clinicians working in specialist travel or tropical medicine clinics, who report all cases of illness seen in returning travellers. It comprises 59 clinics, including one in New Zealand. Gastrointestinal infections, fever and dermatological illnesses accounted for three quarters of all illnesses reported between 2007 and 2011.
infections not currently transmissible there, such as chikungunya and dengue fever, as well as imported hepatitis A and typhoid, infections for which secondary transmission can occur in NZ. 4 The serious consequence of some imported infections is highlighted by a review of Auckland hospitalizations caused by Salmonella enterica serotypes typhi and paratyphi, demonstrating that between 2005 and 2010, three quarters of the 162 laboratory confirmed cases were acquired overseas, primarily in Samoa and India. 5 When compared with other categories of traveller, individuals VFRs have been identified as being at high risk of acquiring imported infections. The uptake of pretravel health advice amongst first generation migrant VFRs in particular is estimated to be low compared with other travellers, 6, 7 despite their risk of exposure to infectious diseases often being similar to the local population, as they are likely to stay with family members when abroad. 8, 9 The NZ Government's policy of attracting international students to study in this country 10, 11 suggests VFR travel is likely to increase as some students return to their home countries during semester breaks, and to attend family related events. However all student travellers, irrespective of ethnicity, have recently been recognized as a high-risk group by the International Society of Travel Medicine 12 as they may share many of the beliefs and practices of VFRs, such as low perceptions of risk, 13 travel to low-income countries when undertaking study abroad 14 and be unlikely to access travel health services. 15, 16 One intervention to improve knowledge amongst international student VFRs found that the engagement of support staff and campus clinics increased the dissemination of information.
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To our knowledge, no studies to date have investigated the policies and practices of individual academic institutions vis-avis student travel health nor issues pertinent to travel health providers in university-based health clinics. Those few studies which investigated the latter in the general population have identified cost of drugs, lack of time and other resources, and travellers seeking travel health advice just before departure as barriers to effective practice. 18, 19 There is currently no national student travel health policy in NZ (Chris Whelan, personal communication, Universities New Zealand).
This study aimed to (i) identify the travel health-related training of health care providers in university clinics; (ii) identify common travel health issues of students and the costs of travel health consultations; (iii) understand the practices and perceptions of academics about their travel health-related roles and responsibilities; (iv) provide a snapshot of the reasons for travel and countries visited by NZ university students, their uptake and decision making with regards to accessing pretravel health advice.
Methods
Questions for the student survey were in part derived from those used in a similar survey undertaken in Australia by one of the study authors. Additional questions for this survey and for the other two were formulated using knowledge acquired from previous research in this area. The academic and travel clinic surveys each consisted of 7 questions and there were 14 questions in the student survey. All respondents were asked a further two questions about beliefs of the role of universities in encouraging or making compulsory travel health advice.
Surveys were completed in 2014 on-line by (i) university based health care providers, (ii) senior academics, (iii) currently enrolled students, using Survey Monkey, an electronic survey website. Ethical approval for the study was obtained from the Auckland University of Technology (reference 14/236).
Participant Recruitment
Health Care Providers Email addresses of all health clinics linked to NZ universities were obtained from the internet in September 2014. Each clinic was contacted, requesting the reader to pass an electronic link to the survey to a healthcare provider whose role included giving travel health advice. Two universities had more than one campus but only one generic email address, and they were asked to forward the survey link to other campuses. After two reminders to participate, recruitment ended in December 2014.
Senior Academics
Each of the eight NZ university websites was searched for the email addresses of the Heads of School in each Faculty. For universities without Schools, email addresses of Faculty Heads were found. For one university email addresses for Departmental Heads was provided instead. An email with an electronic link to the survey was sent to all potential participants, with two reminders sent between October and December 2014. Three universities also included survey details in their staff bulletin.
Students
Inclusion criteria comprised those enrolled at a NZ university who had travelled abroad since enrolment and/or intended to so in the next 6 months.
Invitations to participate and an electronic link to the survey were advertised through Facebook pages of Student Associations, via academic contacts of the lead author and on posters. Students of the lead author were informed about the study in class. All were offered entry to a prize draw as an incentive and assurances given that personal details provided to enter the draw would be removed before analysis.
Statistical Analysis
Data analysis was undertaken using the Statistics package R (version 3.3.2). Chi square tests with one degree of freedom were used to calculate statistical associations between categorical variables, except where the sample size was low, and Fishers' exact test used instead. A two-tailed independent t test was used for analyses of age differences and standard deviations (SDs) were also calculated. Odds ratios (ORs) with 95% confidence intervals (CIs) were calculated to show relative differences between groups. The exact method in the 'binom' package was used to calculate 95% CIs for proportions.
Results

Travel Clinic Health Care Providers
Eleven (79%) responses were received from the 14 clinics attached to the eight universities.
Eight of nine respondents who provided details of their sex were female. All 11 classified themselves as being of NZ/ European ethnicity (the predominant NZ ethnicity). Nine practitioners gave details of their travel health training. For three [33% (95% CI, 12-88%)] the highest level was a study day or short course, but none had participated in continuing medical education. One had been giving travel health advice for between 1 and 2 years, two for more than 2 years and their annual consultations ranged from 15 to 135 (median 25). Conversely, six practitioners had gained a travel health qualification and had all undertaken continuing medical education, most commonly comprising conference attendance. They had carried out between 30 and 350 (median 40) consultations in the last year. One had been giving student travel advice for 2 years, four for more than 5 years (one missing value). None perceived the cost of consultations as a barrier to students accessing travel health services (Table 1) .
Senior Academics
Forty nine responses were received from 180 invitations to participate, a response rate of 27%.
Responses were received from all universities. Of those who provided their sex (n ¼ 37), 21 were male and 16 were female. Only 14% (95% CI 7-31%) confirmed they collaborated with clinics. The majority were unaware how travel health policies were disseminated to junior staff. Of those who were aware, dissemination included meetings, emails, newsletters, bulletin boards, including travel health policies in staff contracts and as part of supervisor requirements for postgraduate students Fourteen reported they had one method of dissemination, four had two methods and one reported three methods. The one respondent employed in a medical school emphasized they had formulated clear policies ( Table 2 ).
University Students
Surveys were completed by 191 respondents. Fourteen had not, and did not intend to travel and were excluded. A further 33 who did not state if they were domestic or international students Table 1 . Travel health services in university-linked health clinics, training undertaken and common student travel health concerns were excluded from the analysis of demographic and travel related issues but their responses to other questions were included. University names where students studied were not collected to ensure anonymity; however, postcodes of student addresses suggested responses were received from all areas where universities are located. Domestic students were more likely to be studying as undergraduates (OR ¼ 13.4, 95% CI ¼ 4.6-39.3). Only one participant was enrolled as a medical student.
Domestic students were more likely to be registered with a General Practitioner (GP) (OR: 12.7, 95% CI 3.6-44.2). Most respondents had registered at a university campus clinic or one near their semester place of residence (see Table 3 ), indicating geographical access to primary care was relatively easy. Despite this, 67% (95% CI 59-75%) were unaware that clinics provided travel health advice.
Overseas Travel
Students travelled or planned to do so for a number of reasons, often travelling for multiple purposes and visiting several regions on the same trip. Thirty-three (14%) previous or planned travel episodes included a university programme of study, comprising 14 trips to Europe, nine to Asian countries, six to Australia and North America, two to Africa and two to the Pacific Islands.
Uptake of Travel Health Advice
Only 19% (95% CI 15-27%) had or would take professional advice when travelling overseas. Of those who gave information about the source of professional advice they had or would seek (see Table 4 ) 20 (48%) cited their GP or practice nurse. Five (12%) had or intended to visit a specialist travel health clinic.
Details of the cost of travel health advice were only asked of those who had travelled previously. Eight had received this free of charge, ten had paid between $8 and $320 (median $39), and three could not remember the cost. Survey questions about non-professional travel health advice were also limited to previous travellers. Thirty domestic students and two international students had sought this. Websites were the most popular source of information, including NZ's Ministry of Health, Government websites overseas, travel health clinics and travel insurance companies. Guides such as 'Lonely Planet' were also consulted. Seventy-seven previous travel episodes had been undertaken without accessing any pretravel health advice.
Use of Cell Phones When Abroad and Their Usefulness for Travel Health Advice
All 177 respondents were asked if they would take their cell phone when abroad. Of those who responded (n ¼ 144), 86 (60%) were certain to do so 38 (26%) were fairly likely and 14 (10%) not at all likely. Five (3%) were unsure, and one (1%) did not have a cell phone.
Twenty-eight (16%) would be certain to use a travel health app if one were available, 73 (41%) were fairly likely, 30 (17%) not at all likely, 13 (7%) did not know and there were 33 (19%) missing values. The most useful information that students felt could be provided on these was vaccination advice, common infectious disease risks in the country being visited, information about recent outbreaks, a symptom checker, and ways to access primary and secondary care abroad.
Beliefs about Prioritization of Pretravel Health Advice for University Students
Although only 10% of all respondents (academics, travel health providers and students) felt travel health access should be made Table 3 . Demographic, educational, GP registration details and knowledge of travel health services amongst university students, by registration status (n ¼ 144) compulsory for all students, 62% believed all should be encouraged to take travel health advice. Travel health clinic providers were most likely to agree encouragement should be given to all (73%), whilst a smaller proportion of academics (47%) compared with students (65%) believed encouragement should be given. Seventy percent (167) felt travel health advice should be encouraged for those travelling for academic purposes, compared with just over half (53%) who felt that this should be encouraged for VFRs.
Discussion
University students constitute a group who travel for a variety of reasons. Imported infections impact not only on their own health but are potentially a public health risk. Although a few studies have investigated student travel health issues, little has been reported on the issue from the perspective of academics and student health travel providers. This study sought to investigate recent and intended travel patterns of NZ students, and the factors which influenced their decisions about pretravel health advice. Senior academics and the providers of travel health services in clinics aligned with universities provided complementary perspectives about issues which may impact on student travel health-seeking practices.
The barriers to providing an optimal travel health service identified by health care providers such as a lack of resources and time for consultations were similar to those reported elsewhere. 18, 19 These highlight the need for adequate resourcing of clinics on university campuses-an important aspect of young adult health service provision. The expertise of a minority of university travel health providers was another area of concern. It is likely that this specialization competes with the need for continuing medical education in other areas affecting some young adults, such as sexual and mental health. Nonetheless, travel health is a recognized academic discipline with many opportunities for continuing professional development, e.g. through the International Society of Travel Medicine. A review of professional travel health training should be considered and opportunities provided for practitioners to undertake this. Given the changing demographic composition of NZ, more Asian and Pacific Island nurses and GPs should also be trained. Student access to travel health services should be focused in primary care rather than specialist travel health clinics as consultation costs of the latter may be prohibitive.
The academic survey findings indicated that student travel health issues are not a priority, and where policies existed, dissemination of information to more junior academics was limited. However, universities could play an important role in this area and for international students at least they have legal obligations-the 2016 Education (Pastoral Care of International students) Code of Practice (2016) states that signatories 'must provide appropriate information relating to health and safety of international students' and 'provide adequate support for the well-being of their international students'. 20 As a first step, all universities could develop standard accessible policies that align with best practice and codes of practice for pastoral care, perhaps taking guidance from those who have already initiated collaborations, District Health Boards and NZ's Ministry of Health. Our study supported previous research showing that low perceptions of risk impact on the uptake of student pretravel health advice. 16 One unsurprising finding from this study was that websites are a valuable source of information for those who do not seek professional pretravel health advice. However, many vaccinations in particular must be taken several weeks before travel and interventions such as student-centred websites aimed at increasing pretravel health advice must take account of this when determining the optimum time in which these should be accessed. As well as promoting pretravel health advice, managing health risks whilst abroad is another priority. Interestingly, although many students travelled with their cell phone when abroad and would be interested in using a travel health app, none reported having used these previously. However, innovative applications of mobile health technologies are encouraging, 21 and student-focused technologies to manage health risks whilst abroad could be a useful intervention. These would also align with the actions advocated by the NZ Health Strategy specifically for people-centred approaches to healthcare, access to clear information and self-management of health including digital technologies.
Limitations
The student survey was in part formulated from a questionnaire previously used by one of the study authors, but as this topic is poorly researched, no validated questionnaires were available. Response rates were low for the academic and clinic surveys, and as all respondents were self-selected there was a possibility of volunteer bias. However, responses were received from each travel clinic and by academics from each university (a response rate for students could not be calculated because it was not known how many accessed the questionnaire). Only university health clinics were surveyed and a study of travel health providers working in primary care in urban areas with large tertiary student populations is warranted. This study also only surveyed university students and it is not known if the results are valid for other tertiary education students. An expanded study should be undertaken. Academics and students from medical schools were underrepresented in this study and they may be more experienced in managing these issues, since students routinely undertake overseas placements.
The questionnaire focused on infectious disease risks. Other travel health risks have been identified. 17 and avoidance of these should be included in policy development.
Conclusion
Students are just one category of traveller at risk of imported infections. However, they constitute a young susceptible population with potential for transmitting infectious diseases to local populations in other countries and upon return, and furthermore university travel health clinics and academics are in a unique position to promote travel health. Despite the barriers to effective travel health provision identified by this research, there was general agreement that students should be encouraged to protect themselves from imported infections when travelling overseas. Developing good practice and facilitating routine access to services and information may motivate young adults to protect themselves from imported infections throughout their lives.
